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DETAILED ACTION 

Claims 1-17, 22-24, 32, 35-37, 55-96 are pending in the application. Claims 1-12 are 
withdrawn from consideration for being directed to non-elected subject matter. Claims 13-17, 
22-24, 32, 35-37, 55-96 are currently imder examination. 

This Office Action is in response to the Amendment filed on 8/27/07. 

Response to Amendment 

The objection to claims 22-24 and 36-39 has been withdrawn in light of the amendment. 

The rejection of claims 13-17, 22-24, 32-39 under 35 U.S.C.l 12 2""* paragraph has been 
withdrawn in light of the amendment. 

The rejection of claims 13-17, 22-24, 32, 35-37 under 35 U.S.C.l 12 1'^ paragraph is 
maintained for reason set forth of the record mailed on 4/20/07 and further discussed below. 

The amendment to specification of paragraph [0001] is acknowledged and entered. 

The amendment to specification of paragraph [090] is objected to for following reasons. 

Response to Arguments 
Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 13-17, 22-24, 32, 35-37 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
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in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

In response to this rejection, Applicants argue that claims 13 and 14 have been amended 
to recite a "lower eukaryotic host cell engineered to produce a glycoproteins having hybrid or 
complex N-glycans." Applicants further explained the difference of the glycosylation 
differences and similarities between the glycosylation pathways in lower eukaryotes compared to 
the pathway in higher eukaryotes using Figure 1 as an example. Applicants fiirther explain that 
"yeast and fungal cells do not contain a mannosidase capable of converting Man8GlcNAc2 or 
Man5-12GlcNAc2 N-glycans to a Man5GlcNAc2 N-glycan that can then be processed to hybrid 
or complex N-glycans. However, by introducing an alpha- 1,2 mannosidase into yeast or fungal 
cells that do not have initiating alpha-1,6 mannosyltransferase activity, a lower eukaryotic host 
cell is created that produces glycoproteins that have predominantly Man5GlcNAc2 N-glycans. 
The Man5GlcNAc2 structure is the precursor N-glycan structure that in higher eukaryotes is then 
modified to make various complex N-glycans. The ability to modify lower eukaryotes to produce 
Man5GlcNAc2 structures is key because it is the precursor for all downstream processing steps. 
In the instant application, the applicants use yeast as a model to illustrate how to make lower 
eukaryotic host cells that produce glycoproteins having a hybrid N-glycan structure 
(GlcNAcMan5GlcNAc2) or a complex N-glycan structure (GlcNAc2Man3GlcNAc2, 
GlcNAcMan3GlcNAc2, GlcNAcMan4GlcNAc2)." Moreover, Applicants assert "Lower 
eukaryotic cells that are deficient in or lack alpha- 1 ,6 mannosyltransferase activity can be 
obtained, produced, or acquired by any means. Pichia pastoris, K, lactis, and Saccharomyces 
cerevisiae are but three examples of unicellular fungal host cells which have been genetically 
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engineered to lack alpha-1,6 mannosyltransferase activity or in which mutants have been 
identified that lack alpha- 1,6 mannosyltransferase activity. In yeast, the alpha- 1,6 
mannosyltransferase activity is encoded by the gene designated as OCHl and associated with 
hypermannosylation of glycoproteins in many lower eukaryotes and yeast that lack alpha- 1,6 
mannosyltransferase activity will produce glycoproteins wherein the predominant N-glycan has a 
Man8GlcNAc2 core structure (Compare Figure 5C with Figure 5B). The application teaches 
how to identify the OCHl gene in unicellular fungal cells (Examples 1 (Pichia pastoris) and 9 
(K, lactis) and how to obtain host cells lacking alpha-1,6 mannosyltransferase activity (Examples 
4 and 9). In contrast to yeast, Aspergillus and Trichoderma are multi-cellular or filamentous 
fungal species that naturally lack alpha-1,6 mannosyltransferase activity (See Maras et al 
Glycoconjugate J, 16:99-107 (1999) (Attached as Exhibit A)." Once a lower eukaryotic host cell 
that is deficient in or lack alpha-1,6 mannosyltransferase activity has been obtained (e.g., yeast or 
other fungal cell), the host cells can be further modified to include an alpha- 1,2 mannosidase 
activity and a GnT I activity to produce a hybrid GlcNAcMan5GlcNAc2 N-glycan structure, or 
further include a mannosidase II activity to produce a complex GlcNAcMan3GlcNAc2 or 
GlcNAcMan4GIcNAc2 N-glycan structure, or further a GnT II to produce a complex 
GlcNAc2Man3GlcNAc2 N-glycan structure." Applicants assert that the examples given in the 
specification teaches using yeast cell as a model that are deficient in alg3 and alpha- 1, 6 
mannosyltransferase activity, further include an alpha- 1,2 mannosidase activity and a GnT I 
activity produces GlcNAcMan3GlcNAc2, wherein other types of complex and hybrid N-glycan 
may be produced when corresponding enzymes are introduced to said host cell. Applicants 
assert that since Alg3 is highly conserved across eukaryotes, there is a high probability of 
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success to produce lower eukaryotes that lack Alg3 activity. Applicants further argue that the 
skilled artisan would be able to use the method taught in the specification to genetically engineer 
the claimed host cells that is capable of making glycoproteins having a complex N-glycan 
structure. Applicants thus conclude that the written description requirement is met. 

The above arguments have been fully considered but deemed unpersuasive. The reasons 
for lack of sufficient description for the claims are given in the office action mailed on 4/20/07. 
In response to the above arguments, the examiner acknowledges that the examples given in the 
specification provides a novel method for engineering yeast host cells that are capable of 
producing complex and hybrid glycoproteins. However, as indicated in the previous office 
action, the claimed genus encompasses a large number of lower eukaryotes, including animal, 
plant, algae, insect cells that comprises different glycosylation pathway than that of a yeast. 
Figure 1 illustrates the glycosylation pathway of yeast and human cells. The example given in 
the specification is limited to the engineering of a yeast host cell to produce complex or hybrid 
glycoproteins. However, since other types of lower eukaryotes possess different glycosylation 
pathway, whether applying the same approach to other types of eukaryotes such as animal, plant 
and insect would produce the same result is unpredictable. Indeed, as indicated by Maras et 
al.(exhibit A submitted by Applicants), hyperglycosylation is not a typical feature for 
filamentous fungi (see page 101, 1^^ col., 2"^* paragraph). As such, whether engineering an Alg3 
deficient strain of filamentous fungi and introducing mannosidase and GnTI to such host cell 
would result in the production of GlcNAcMan3GlcNAc2 is not predictable. To satisfy the statue 
of 1 12 1^^ paragraph, the specification must describe the claimed genus by a representative 
number of species by their complete structure or other relevant identifying characteristics. Since 
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the specification only gives the example for yeast host cells, it does not describe a representative 
number of species by their complete structure in view of the broad genus which include animal, 
plant, algae, insect and multicellular host cells. The relationship between the enzymes and 
substrates of the glycosylation pathway in yeast does not represent the same relationship in other 
types of lower eukaryotic host cells. As such, the relationship between the structure of the 
claimed genus of host cells and their function of producing complex and hybrid glycan is 
missing because the relationship described in yeast cannot be extrapolate to the broad genus of 
all lower eukaryotic cells. What's known in the art is not sufficient to make up such deficiency. 
A skilled artisan cannot predict the structure of the claimed host cell based on the fimction 
because one cannot envision what's not described. Furthermore, testing or assays to identify the 
claimed host cell themselves do not constitute sufficient description because they do not describe 
the structure of the claimed genus of lower eukaryotic cells. Therefore, the instant specification 
does not provide adequate description for the claimed invention. 

Newly added claims 55-75 are rejected for same reason as set forth in the previous office 
action and reasons discussed above. Claims 76-96, drawn to a yeast host cell are rejected for 
reason set forth below. As indicated in the instant specification and the response filed on 
8/27/07, it is apparent that once a lower eukaryotic host cell that is deficient in or lack alpha-1,6 
mannosyltransferase activity has been obtained, the host cells can be further modified to include 
an alpha- 1 ,2 mannosidase activity and a GnT I activity to produce a hybrid 
GlcNAcMan5GlcNAc2 N-glycan structure. As such, for a yeast host cell comprising GnTIII 
activity only, it cannot produce a complex or hybrid N-glycan. Since the specification does not 
describe other types of engineering process without at least the introduction of an alpha- 1,2 
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mannosidase activity and a GnT I activity to produce the claimed yeast host cell, a representative 
number of species of the claimed yeast host cell have not been described. Therefore, this 
rejection also appHes to these claims. 

Specification 

The amendment filed on S/21/01 is objected to under 35 U.S.C. 132(a) because it 
introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall 
introduce new matter into the disclosure of the invention. The added material which is not 
supported by the original disclosure is as follows: the deletion of the text in [0090] changes the 
scope of the definition of a lower eukaryotic cell. 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Conclusion 

No claims are allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated fi"om the mailing.date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earUer communications from the 
examiner should be directed to Celine X. Qian Ph.D. whose telephone number is 571-272-0777. 
The examiner can normally be reached on 9:30-6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joe Woitach Ph.D. can be reached on 571-272-0739. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Celine X Qian Ph.D: 

Examiner 

Art Unit 1636 

CELINE QIAN, PH.a 
PRIMARY EXAMINER 



